Purpose: To determine whether a global physical activity question (GPAq) administered in young adulthood can be used to accurately rank former physical activity levels (PA) relative to peers of the same age and sex during adolescence. Methods: Data were obtained from the Physical Activity in Young Adults Study, a 10-year follow-up study of 12 -16 year old adolescents. Five hundred twenty-eight young adults, mean age 24.5 (±1.0) years, completed a GPAq regarding current and past (adolescent) PA. GPAq answers were used to determine whether young adults could accurately rank their past (adolescent) PA levels relative to peers of the same age and sex. GPAq responses were compared with actual self-reported PA levels assessed by the Modifiable Activity Questionnaire for Adolescents (MAQ-A; collected during adolescence). For adolescent PA, an average of 4 years of activity from the MAQ-A 1990-1993, was used. Results: Regardless of gender, Jonckheere-Terpstra tests for trend (p < 0.0001) suggest significant linear trends across categories of PA level for the MAQ-A. Higher perceived PA tracked with greater past PA activity and lower perceived PA tracked with lower past PA activity. Conclusions: Young adults who classified themselves as more active as an adolescent were found to be relatively more active based upon self-reported activity from recall questionnaires collected during that time. These findings suggest that young adults can reasonably estimate relative PA levels during their adolescent years with GPAq. Global physical activity questions may be valid for the assessment and classification of previous PA levels.
INTRODUCTION
Self-report questionnaires are the most frequently used method to measure physical activity among free-living populations due to the ability to capture data on large numbers of individuals with limited cost. Self-report methods vary in their complexity, from global single-item questionnaires that may ask the respondent to rate their relative physical activity compared to others their same age and sex, to more complex quantitative history questionnaires estimating physical activity over a lifetime. Global activity questionnaires are typically short surveys that can be self-administered [1, 2] to obtain a general index of physical activity status or classification. This information can then be used to crudely rank individuals in a population from least to most active [1, 2] . Rankings such as this may be valuable when examining disease outcomes in individuals or groups and may be used to adjust for the effect of physical activity when examining specific associations [3] . When examining current health status, information regarding past physical activity levels may be important, but not always available. Global activity questions about historical activity levels, if proven to be accurate, may be useful in providing crude rankings of an individual's physical activity levels from previous time periods. Being able to use a proxy measure may enhance the ability of future research to study the association between past physical activity levels and lifestyle-related diseases; and may be a cost effective alternative to collecting data over a long time period.
The current study investigated whether young adults can accurately classify their former physical activity levels in adolescence using a global close-ended activity question (GPAq). The responses to this global question inquiring about adolescent physical activity relative to peers of the same age and sex were validated by comparing responses obtained in adulthood to actual selfreport physical activity data collected during adolescence (1990) (1991) (1992) (1993) . If shown to be valid, the GPAq can be used in studies of adults when the crude ranking of adolescent physical activity data is needed but not available.
METHODS

Study Population
Study participants for this investigation come from the Epidemiology of Physical Activity from Adolescence to Adulthood study, a 20-year longitudinal cohort that has been followed from adolescence to adulthood. The original participants, 12 -16 years old at baseline [n = 1245 adolescents (89% of the total student population)] were recruited in 1989 when they were enrolled in junior high school at a single school district in Pittsburgh, PA and followed for a period of four years (Phase I). The cohort consisted of similar numbers of male (n = 641) and female (n = 604) adolescents; and the racial composition was 73% white, 24% African American, and 3% Hispanic or Asian [4] [5] [6] . In 1999, participants were recontacted (aged 22 -25 years of age) to participate in a follow-up study to examine changes in physical activity from adolescence to young adulthood (Phase II). A total of 827 (66%) completed an interviewer-administered, follow-up questionnaire which included information about health behaviors (i.e., smoking, drug and alcohol use, sedentary behavior), physical activity, and a global closeended activity question regarding physical activity perception in adolescence. Each phase of the current study was approved by the University of Pittsburgh Institutional Review Board and written informed consent was obtained from all participants and/or their parents prior to participation in any part of the study.
Adolescent Physical Activity Measures
During Phase I (1990-1993), physical activity was assessed using the Modifiable Activity Questionnaire for Adolescents (MAQ-A) [7] . The MAQ-A is an interviewer-administered, adolescent-specific questionnaire based on the Modifiable Activity Questionnaire (MAQ) for adults which assesses past-year participation in leisure time and competitive activities. The MAQ-A has been shown to provide reproducible and valid estimates of past year physical activity in adolescents [4, 8] . During adolescence (Phase I), participants completed the MAQ-A during the spring of each year under the supervision of trained research assistants. Students were asked to report the frequency and duration of all activities that they participated in at least 10 times over the past year. The MAQ-A questionnaire included a list of 26 common physical activities, and the students could add recreational or non-occupational activities that were not included in the given list. The estimated number of hours spent on average for each activity per day was calculated. The average hours per day of all activities was summed to give an estimate of the total physical activity in hours per week over the past year.
During the 1999/2000 follow-up (Phase II) participants, now young adults, completed a physical activity and health habits questionnaire which included a global close-ended activity question inquiring about perception of adolescent physical activity levels. Using this global close-ended activity question, participants were asked to classify their adolescent physical activity levels relative to their peers during adolescence (1990) (1991) (1992) (1993) . Specifically, participants were asked: "When you were an adolescent (age 13 -18) how active were you compared to others of your same age and sex, would you say that you were: much less active, somewhat less active, about as active, somewhat more active, or much more active?"
Statistical Methods
Only participants that had adolescent physical activity data (Phase I) available at all time-points, years 1990, 1991, 1992, 1993 and completed the global close-ended physical activity question in adulthood (Phase II) were included in the analysis. Descriptive statistics of the young adult cohort were calculated for the total cohort and by gender. All continuous data were assessed for normality. Normally distributed data are reported as mean (standard deviation) and non-normal variables as median (interquartile range). Categorical data are presented as percentages. Physical activity data was found to be skewed and were transformed prior to analysis using the square root of hours of physical activity.
Using the global physical activity question answered in adulthood, participants were categorized according to their response as much less active, somewhat less active, about as active, somewhat more active, or much more active. Additionally, the physical activity data from the MAQ-A completed in adolescence was categorized into quintiles of activity that were gender-specific. The Jonckheere-Terpstra test for trend [9, 10] was then used to determine if the physical activity quintiles were ordered in the same direction as the global physical activity question classifications, thus indicating a trend (i.e., do a greater proportion of individuals in the highest perceived PA categories track with a greater proportion of individuals falling in the higher past PA activity quintiles, and do a greater proportion of individuals falling in the lower perceived PA categories track with a greater proportion of individuals falling in the lower past PA quintiles. Statistical analyses were performed using Statistical Analysis Software, version 9.2 (SAS Institute Inc., Cary, North Carolina). Statistical significance was considered as a p value < 0.05.
RESULTS
Baseline Descriptives
A total of 548 participants (273 males and 275 females) had complete data from the physical activity measures at Phase I and completed the global close-ended physical activity question in adulthood (Phase II). Descriptive statistics of the 1999 follow-up young adult cohort are presented in Table 1 . The mean age of the cohort was 24.5 (±1.0) years. Overall, the sample was predominately white and unmarried with approximately 74% reporting working full time and 43% reporting a bachelor's degree or higher. Table 2 presents gender-specific cross-classification of physical activity reported in adolescence (MAQ-A) as quintiles by GPAq assessed in young adulthood. Jonckheere-Terpstra test for trend, conducted separately for each gender, indicated that there was a significant increase in reported physical activity levels (based on the MAQ-A) across the increasing levels of physical activity classification (based on GPAq) (p < 0.0001). Examining the tables we notice that there is the tendency to be in the lower two quintiles of physical activity as an adolescent (MAQ-A) when individuals reported being much less or somewhat less active in contrast to those who were about, somewhat more, or much more active. Furthermore we note that among those who report being somewhat more, or much more active tended to be in the higher quintiles. This is observed for males and females, although more consistent in the latter which is attributed to the small number of males (n = 10) falling in the much less active category. When the two lowest groups were collapsed the relationship is more noticeable. These results indicate a significant linear trend in physical activity levels, as assessed by the MAQ-A, across each physical activity classification from the GPAq for both males and female. We conducted additional analyses, taking educational and employment status into consideration, and noted similar significant findings for the total cohort and by gender (data not shown).
Physical Activity Classification
CONCLUSIONS
The current study investigated whether young adults can accurately classify their former physical activity levels in adolescence using a global close-ended activity question (GPAq). It was found that young adults who perceived themselves as less active than their peers during adolescence were actually less active based on responses to the MAQ-A years prior. Likewise, those who perceived themselves as more active than their peers ere relatively more active based upon the MAQ-A. w Table 2 . Gender-specific cross-classification of physical activity reported in adolescence by Modifiable Activity Questionnaire for Adolescence (MAQ-A) as quintiles by Global Activity Question (GPAq) assessed in young adulthood * .
Global Activity Question Responses Similar to previous studies, the present findings suggest that global activity questions, asking participants to self-rate physical activity relative to peers may be valid for the assessment of physical activity levels [11] [12] [13] [14] [15] . For example, one such study [14] compared three single-item self-assessment questions regarding physical activity to energy expenditure based on answers to a more detailed series of questions from the National Health Interview Survey. Results from this study indicated that single-item questions were able to estimate leisure physical activity in a population. Similarly, an alternate study [11] found that a single item physical activity question was moderately correlated with time spent in physical activity assessed by extensive interview. Lastly, a study [12] used body mass index, HDL cholesterol, and oxygen capacity to validate a single question asking participants if they currently participate in any regular activity designed to improve or maintain physical fitness. This study found that the single global question was significantly associated with body mass index and oxygen capacity in both sexes and with HDL cholesterol in women. However, all of these previous studies examined global activity questions and their relationship to more detailed measures of activity levels administered during the same time frame and not longitudinally. The current study differs in that it compares answers to a global activity question administered in adulthood, which classify physical activity levels relative to those of peers in adolescence, to measures of a more detailed physical activity interview that was administered during adolescence.
Our results, however, are similar to other published findings [16] , indicating no decay in the accuracy of reporting previous activity levels up to 10 years in the past. The Aerobics Center Longitudinal Study examined the construct validity of self-reported historical walking, running, and jogging activity during a 10-year recall period using cardiorespiratory fitness and previously measured health markers. For each year of the study, participants were asked to report whether they engaged in walking, running, or jogging and to approximate the frequency and time. Spearman and partial correlations, indicted significant associations between recalled activity (MET-hrs per week) and treadmill time for each year during the 10-year period (rho = 0.40 -0.61). The strength of the relationship between treadmill time and self-reported historical activity did not appreciably diminish with a longer period of recall.
There are several strengths of the present investigation, most importantly, the longitudinal nature of the data collected on participants from adolescence to young adulthood. This study allows for the direct comparison of data collected during adolescence from 1990-1993 (MAQ-A) with questionnaire data from 1999 (global close-ended activity question). Finally, the study population is unique in that it includes individuals from a wide range of educational levels and employment status.
There are limitations that should be considered when interpreting the findings of the current study. First, the study population was fairly homogenous regarding race, with only 14% being non-white and only half of the original study population was included in the analyses. Also, the participants were all young adults (24.5 ± 1.0 years), so time to recall was not as long as that of an older cohort, and may not be generalizable to older indi-viduals.
Information regarding past physical activity levels may be important when examining current health outcomes however this information may be not always available. In such cases, a proxy estimate of physical activity may be useful. The current study investigated whether young adults can accurately classify their former physical activity levels in adolescence using a global close-ended activity question. The results of the current study noted that participants were able to reasonably classify historical physical activity levels compared to their peers using a global activity question and were consistent for both male and female young adults. Being able to estimate relative historical physical activity level using proxy measures may enhance the ability of future research to study the association between past physical activity levels and lifestyle-related diseases and may be a cost effective alternative to collecting data over a long time period.
